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Descrlptl n 



This invention relates to novel heterocyclic compounds and, more particularly, novel pyrrolo[2,3^pyrimidine de- 
rivatl^^ 

„qa o« anH FP 422 178 Pvrrolor2 3-dlpyrimidine derivatives which are not substituted on either of the ring nitrogen 

an^os a^ti-inflammatory agents and CNS depressants in published G^an Patent ApF J-^j* 
Thesynthesis of certain 3.ar y l-3,7-dihydro--4H-pyrrolot2,3^]pyrim,d,n-4-im,nes is reported by Jorgensen etal (Chem 
i^ cTrrinta 23 73-79 1 984) The results from pesticide and anti-cancer screenings are also reported. 

other chemical formulae referred to herein), or a pharmaceutically-acceptable salt thereof, wherein. 

ri is hydrogen, (l^C)alkyl or phenyl(1-4C)alkyl; 

* s 0 6C?alky phenyl(1-4C)a.kyl, (3-6C)c y c.oalkyl, (3-6C)cycloa.kyl(1-4C alky « -phj jjt 
tfishydro^^ 

nyl' 

Fr* and R 5 are independently selected from hydrogen and (l-6C)alkyl; 
and wherein the phenyl ring at position 7 and/or one or more of said phenyl or benzene ^^^^ 

(l-4C)alkylthio, (l-4C)alkylsulphinyl, (1 -4C)aikylsulphonyl and (l-4C)alWenedioxy; 
but excluding those compounds in which the phenyl ring at position 7 .s unsubstituted and 

(a) R 1 R 3 R 4 and R s are methyl, and R 2 is ethyl; 
phenyl 4 TbS^ 

Within the spectfication it is to be understood that generic terms such as (1 -6C)alkyl encompass both the straight 

i^SS in", •» hex,.; mo,.W»B-ly 0-4C51-W1 such a, m.th/1. "Propy.. 

Sfor* « * a,M Mud. ,1 -4C,*,,. su* - m-*l prep,,. MA 

v^^ is phenyfc.ky, is. for example, benzyl, t-phenylethy. or 2-pheny.ethyl, of which 
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°'TpSr3^ R=^n » is a«,l ». «, examp*. b*»«* W « 

Pe T^lc« .0, R 4 and F* *.n may m alkyl * <« axampla. (I-**** .uch a S ™«yl, «hyl. Wl 

or a phenyl or benzene moiety include, by way ol example: 

for halogeno, fluoro, chloro and bromo; 
for alkyl, methyl., ethyl and propyl; 
for alkenyl, allyl and 2-methyl-2-propenyl; 
for alkoxy. methoxy, ethoxy and propoxy; 
25 for alkylamino, methylamino and ethylamino; 

for dialkylamino, dimethylamino and diethylamino; 
for alkylthio, methylthio and ethytthio; 
for alkylsulphinyl, methylsulphinyl and ethylsulphinyl; 
for alkylsulphonyl, methylsulphonyl and ethyls ulphony I; and 
30 for alkylenedioxy, methylenedioxy and isopropylidenedioxy. 

It is generally preferred that R1 is alkyl, especially methyl. 
It is generally preferred that R 2 is alkyl, especially methyl. 
It is generally preferred that R 3 is alkyl, especially methyl. 

drogen and methyl; for R* hydrogen and methyl. (1 -6 C )alkyl. (3-6C)cycloalkyl(l-4C) 

In one embodiment of the present invention R 1 is (1-6C)alkyi or Denzyi, n is ^ 'L^JaL. and wherein 
,„ Z^i- B3 1. m SCtelkvl- R 4 and R s are independently selected from hydrogen and (1 -4C)alKyl, ana wnerein 

(1-4C)alkylsulphonyland(1-AC)alkylenedioxy. . ^.i™. 

Particular and preferred values are the appropriate values given above. indeoe ndently selected from 

Conveniently, W is (1-6C)alkvl, R* is (1 .4C)alky.,R 3 » < 1 *^*£ J SSSSCS. two. or three 
hydrogen and (1-4C)alKyl. and the phenyl ring ^ Pos'tion 7js u ^^^^Z eylno, trKluoromethyl, 
substituents independently selected from halogeno (1 ' 4C> f ^ n ( ™f nStaivimto (i^Oalkylsulphinyl, (1-4C) 
nitro, carboxy, (1 -4C)alkylamino, dialkylamino of up to six carbon atoms, (1 -4C)alkylthio, p 4u,a y 

alkylsulphonyl and (1-4C)alkylenedioxy. 

-» - ' , " ,<,l • ,,h,,,, * 

tically-acceptable salt thereof, wherein: 

Ri is hydrogen, (1 -8C)alkyl or phenyi(1 -4C)alkyl; 

rs^^M^^^ 

Sand RS are indepentently selected from hydrogen and (1-6C)alkyl; 
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thereof, wh rein: 

FP is hydrogen or (1 -6C)alkyl; 
10 R2 is (1 -4C)alkyl (especially methyl); 

bTeSudl^ are each methyl, 

and Ft 2 is ethyl. 

of formula I which is selcted from: 

2 3-dimethyl-4-methylimino-7-phenyl-3H.7H-pyrrolo[2,3-d]pyrimidine; 
2356-1etramethyl-4-methylimino-7-phenyl-3H.7H-pyrrolo-[2,3-d]pynm.d.ne; 
2 3 5 '6-tetramethyl-4-imino-7-phenyl-3H,7H-pyrrolo-[2,3-d]pyrimid^e; 
2 ' 3 5 6-tetramethyl-4-n-propylimino-7-phenyl-3H ,7H-pyrrolo-[2,3-d]pyr,m.din8, 
23'56-tetramethyM-ethylimino-7-phenyl-3H,7H-pyrrolo-[2.3-d]pynm.d.ne; 
2'356-tetramethyl-4-n-hexylimino-7-phenyl-3H,7H-pyrrolo-[2,3-d]pynmidine; 
3',5!6-trimethyl-4-imino-7-phenyl-3H,7H-pyrrolo-[2,3-d]pynmidine; 

various generic radicals have any of the meanings defined here.nbetore:- 

(a) A compound of formula .. (.n which the phenyl ring at position 7 Is suitab.y substituted) Is reacted with an 
alkylating agent. 

In formula II, the various groups R 1 , R 3 . R 4 and R 5 lake anv °' meanings defined above tor the compounds 

u.1.1 
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formula R 1 NH 2 . 

(b )Apvr.m.d.n. U msa.«ofthe«ormu.a.V<«nwM^^ 
is X Is a suitable leavln 9 group Is reacted with an amine of the lormula R NH 2 . 

R1N U is preferred that a compound of formufc V is reacted wrth phosphorous oxychloride. convenient.y with heating. 

hydroxidajn a suitable ^^^^ M , Mhn ^ Mbm i mt m,i.eonm^M««MI 

anion, or another conventional method. jned (rom a salt „, a compound of 

reaction conditions for such procedures are well known in the chemical art. 

Many of the chemical intermediates referred to herein a re n °™- Dr0 oert.es and hence the present in- 
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As indicated above, the compounds ol the invention possess useful pharmacological properties and modulate the 
action of the sino-atrial node in warm-blooded animals in a beneficial, selective and medically useful manner so that 
the agents are useful in treating cardiovascular disorders associated with an inappropriately el vated heart rate and 
with minimal effects on other haemodynamic parameters such as blood pressure or cardiac output. 

Thus according to the present invention there is also provided the use of a compound of formula I (as herein 
defined), or a pharmaceutically-acceptable salt thereof, in the manufacture of a medicament for treating cardiovascular 
disorders in warm-blooded mammals, such as man. 

The beneficial and selective effects of the cardiovascular system may be demonstrated using one or more of the 
following standard laboratory techniques. 

a) Bradycardlc effect (reduction In beating rate of the spontaneously beating Isolated guinea pig right atrium). 

This technique involves the dissection of the right atrium from a guinea pig heart, taking care not to damage the 
sino-atrial node region. The atrium is established in oxygenated (95% 0 2 ; 5% CO z ) Tyrode's solution [containing 8.0g 

is NaCI 0 1 9g KCI. 0.025g MgCfe, 0.05g NaH 2 P0 4 . 1 .0g NaHCOg. 0.2g CaCfe and 2.7g glucose, per litre of deion ised 
water] between two platinum spikes which are connected via an amplifier to a conventional rate-meter, triggered by 
the action potentials across the atrium. The preparation is bathed in oxygenated Tyrode's solution at 37 degrees Celsius 
and allowed to equilibrate for 30 minutes before the addition of a solution of the test compound in a mixture of dimethyl 
sulphoxide and Cremophor EL, diluted as required with Tyrode's solution. Further solutions of test compound are then 

20 added cumulatively at 15 minute intervals or when a steady-state beating rate has been attained. This enables an IC* 
(i.e. the micromolar concentration required to reduce the beating rate by 20%) to be calculated. Typically, a compound 
of formula I will have an IC 20 of 1 0 micromolar or less. 



b) Effect on contractile force of electrically stimulated isolated guinea pig left atrium. 



This technique involves the dissection of the left atrium from a guinea pig heart into oxygenated Tyrode's solution. 
The atrium is then clamped in a polyacrylate plastic holder containing two stainless steel stimulating electrodes. The 
free end of the atrium (normally the atrial appendage) is attached with silk thread to an isometric force transducer. The 
atrium is then set under a resting tension of 1g and is allowed to equilibrate in oxygenated Tyrode's solution for 20 

30 minutes before being stimulated into beating by application of 2.5 Hz, 3 mS pulses at 1 .5 times the threshold voltage 
(normally in the range 3-7 V). A solution (10-* M or less) of the test compound [made up essentially as in (a) above, 
but using physiological saline solution in place of Tyrode's solution] is then added and the effect on contractile force 
measured In this way a comparison of the effect with that of a control solution without any test compound can be 
obtained. Typically, at a concentration in the range 1 -30 micromolar compounds of the formula I show <15% reduction 

35 in contractile force. 

c) Bradycardlc effect In the anaesthetised rat 

This technique involves the use of Wistar rats (Alderley Park strain) which are pre-anaesthetised by intravenous 

40 injection of alphaxalone/ alphadalone (1 .5ml per kg). A polyethylene cannula is inserted into the jugular vein and an- 
aesthesia is maintained by infusion of alphaxalone/alphadalone at a rate of 0.025-0.12 ml per kg per minute. A poly- 
ethylene cannula is also inserted into the carotid arteiy and connected to a pressure transducer filled with physiological 
saline solution. The arterial blood pressure signal is used to trigger an internally calibrated heart rate meter and the 
transducer is calibrated with a mercury manometer. The output of the heart rate meter and of the pressure transducer 

as are then recorded simultaneously on a standard chart recorder. After cannulation, the rat preparation is allowed to 
stabilise for 10 minutes. A solution of a test compound [made up as in (a) above, in a volume of 1ml per kg] is then 
administered via the venous cannula in four cumulative doses separated by 5 minute intervals. A group of five rats is 
used for each test compound. The effects on heart rate and blood pressure may then be determined in comparison 
with those of a control injection. ,^„ r „^.,„„ 

so Typically, a compound of formula I active using this procedure will require an i.v. dose of 5 mg/kg or less to produce 

a 30% reduction in heart rate (i.e. the ED M dose). 

The beneficial effects of a test compound on the cardiovascular system, such as bradycardlc effects without an 
adverse effect on heart force, blood pressure and or cardiac output, may also be determined in anaesthetised dogs 
and in dogs in which tachycardia has been induced by exercise. In general, the compounds of the invention show 

ss significant and predominantly selective bradycardlc effects as evidenced by activity in at least two of the above men- 
tioned test techniques. No overt toxicity is generally observed with the compounds of formula I in the above jn yryo test 
techniques at doses several multiples of those at which significant bradycardlc effects are seen. 

By way of illustration, the compound described hereinafter in Example 1 had an ICgo of <1xl0 6 M in procedure (a) 
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andhadanED.oM.moykg^or^ 

hereinafter will in general show activity of the same .general or** myoC ardial ischaemia affecting 

When used in the treatment of diseases o the compound of formula I will be administered orally, 

warm-blooded animals (and in particular man), rt is e nvisa ,ged thai a to ^ 

intravenous.y or by some other medically accept^^^ 

of a pharmaceutical composition, that is, together with a f^^2^ icomooun6 of formula I (as herein 
"'Tc^onoma^ 

oapsulos. •**». or suspends ,0, cm, JJJJJJ « " - i SSL. In|.c^: in ft. torn - an 

ingredient of formula I in the stomach or to mask wplMeant taste^ va|uQ ^ ^ djseases Qf 

The compositions of the invention ^^^^^^^^Z. in addition to the compound of 
conditions of the cardiovasculature intended te -^^J^ f ^ p ^ Bflg ^ Bfc „ inhibitors, prostanoid con- 
formula I. for example, one or more -ther known ag ^^^^J^J^ inhibrtors) , cyc.ooxygenase 
strictor antagonists or synthaseinh..^ 

and calcium channel antagonists. ^ m n«mri«s of formula I are also useful as pharmacological 

(i) evaporations were carried out by rotary evaporation jr^iSSffi 

on* and.re no. „»= ess .ri^e max^m a.a^l. «r proems *».,- 
Xln NM Rsp.>. T ~ rr .— 

rr/S X — ^^0^0, m*o, P0.KS: s. n,m u ,*,e t ,. *« 

(vii) con.on.lona! ttrtta « us.a lor ™ " . „ ,. EtoAc = Mhy! H« Bp 

Example 1 

o ^.Hi mal hvl.4.methY ^'"^.ph e nv|.3HJH-PVrrolo-[2,3-dl P Yrimidine 
Amixtureofa-methy,^^ 

T/em^ 
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The starting material was prepared as follows.- 

a) A mixture - t r iet hy ,-V1,2-et h anet ri ca rb oxy ? e ^« 
Jasaddedtoasolutionofsod^ 

90'C for 15 hours. The solvent was evaporat « d ^he residue a ,s by 
was adjusted to pH6 using concentrated h y d ™ hl acid, methyi ester as a 

washed with water and then acetone, to give 4,6-d hydroxy 2 m W vr ™ ,a . % c H N 0 requires C, 
white solid 01 .85g, 66.8%), m.p. >270-C, mi C ^^^ 

48.3; H.5.1; N, 13.8%; NMR: NaOD; ^^f^T^t^M (10S9. 53mM) and phosphorus ox- 

b) A mixture ol 4,6^ih y droxy-2-meth y ipyrirn,dine J^^J^JEi, phosphorus oxychloride was re- 
ychioride (52mi, an excess) was heated ^^£l££SJd 9 > n9 chloride (75 ml). This solution 
moved by distillation under reduced pressure and the i residue [ 6 ™*™V y U8 pnas9 was extracted with 
was tipped cautiously into cold water ^^^Sd^^SS^ was evaporated to grve 

C S H 8 N 2 CI 2 0 2 requires C.40.9; H.3.4; N 11 -9%. NMR: 

2.7(3H,s, Py rimidine-CH 3 ), 3.76(3H,s.OCH 3 ), 3.94(?H. .™ and aniljne (4 .7g, 49mM) 

c) A mixture of 4.6<Jichloro-2-meth y lpyr,rn,d.ne-5-acet,c^ 9 apd ^ mjxture 

was heated at 50=C for 1 3 hours. ^ 0m | * sSrtl) and water. The organic layer was 

tittered. The filtrate was washed with 2M ^rachlonc ^ O x 170m ^ 1 ^ 9Xtracted ^ 

separated, stirred with 2M sodium hydrox.de (110ml) and ihe ^ drjed over anhydrous mag- 

r^n^~^^^ 

^Mlon o< soOum h^i* <2M, 50m ) w».n ^^jg^'J^n. (20:60, v/v) ,0 giv. 
Itosh column cnmmalography on s,M(M»rek 9M5leimmti™ » , ]ai (264g , 44.6% tap. 

bon* yl n«.hy^lno).*m S th^^ J, 5 e . N , 1MS; NMB: 

DMSOde: 2.3(3H, s, pyrimidine-CH 3 ), 3.2(3H,s.in ^n 3 j, o i 

complex, aromatic). , a „ ah „H m turan HO 4ml 9 2mM) was added dropwise, under an atmos- 

e) A solution of 1 M BH 3 .THF complex '^"^ 

phere of argon, to a stirred mixture of 4-(b 7™ ml) The mixture was stirred at ambient temperature 
^■dj-pyrimidine (1.6g, ^^^S^rS'SS^ the P H was adjusted to about pH7 
for 24 hours. The mixture was then added to 2W ' ^"J™™ . 1 t (2 x 2OOm0 . The organic layers were 
using concentrated sodium hydroxide '^^^^^STZ^ column chromotography on silica 
combined, dried and the solvent evapo ^7^*^^^. (10:8:1) as eluant to give 4[N-benzyl- 
(Merck 9385). using a mixture of methylene n the form of a pure solid wtth m.p. 

methy.amino)-2-methyl-7^en y i-5 'ff^J^^^SSS> 2H z O requires C, 75.6; H. 6.9; N, 16.8%. 



8 



EP 0 482 804 B1 



A mixture ol 4[N-benzylmethylamino)-2-methy|.7-phenyl^ 
preparation (3.84g) ammonium formate (4.5g, approximate* 2 Mol equivalents), 10% 

and absolute ethanol (150ml) was stirred at ambient temperature for 5 m.nutes and then neated und ° r r f "^ ^22 
hours The mixture was cooled and the catalyst removed by filtration through d.atomaceous earth. The filtrate was 

silica <Merck9385) using ethyl acetate/hexane (20:80 v/v) followed by methanol/methylene chlor.de (5.95 v/v) as elutant 
S g v a £Zl syrup (1 kg, which was used without further pupation in the 

A mixture of the colourless syrup (1.73g). 30% palladium on charcoal (0.17g) and d.phenyl f™™™^ 
under reflux for 15 minutes. The mixture was cooled. The catatyst was removed by fl Jf ^ *™ u *Jf^Sto 
10 earth and the filtrate concentrated by evaporation of votetile matenale to afford a sol.d. Th ^ S^S. 
recrystallisation from ethyl acetate/hexane (1:1 v/v) to grve 2-methyl-4-meth y lam.no-7- P heny|.7H-wrrolo-l2 3-d] pyr. 
midine (1.37g) m.p. 202-203'C, microanalysis, found: C, 70.5; H, 5.9: N, 23.4%; C 14 H 14 N 4 requires. C, 70.6. H, 5.8, 

NMR 3 ' 5 2'4 ; 9(3H,s, P yrimidine-CH 3)! 3.07(3H,d,NHCH 3 ), 6.72(1 H,d,N-CH = CH-), 7.24(1 H.d^CH-), 7.30(1 H.t.aro- 
is matic). 7.2-7.3(1 H, broad. NH), 7.48(2H,t,aromatic), 7.88(2H,d.aromatic). 

Example 2 

9 a.dimethvl-4-m a thvliminc-7-oh e nvl.3H.7H-ovrrolof2,3-dl pyrimidine hydrochloride 

Hydrogen chloride gas was passed into a solution of 2.3-dime%M-methyliminc>7^ 
pyrimidineln hexane to give a preciprtate. The precipitate was collected by filtrafon and kiried to afford 2,3-dimethyl- 
4-methylimino-7-phenyl-3H,7H-pyrrolo[2.3-d] pyrimidine hydrochloride as a solid, mp 257-258 C 

25 Example 3 

9^ | ^fi.t fl tr a methvl-4-mfithvlimino-7-phe nYl.3H-7H-Dvrrolo-r2,3-dlpyrimidine 

A mixture of 2,3.5.6-tetramethyl-7-phenyl-3H,7H-pyrrolo-[2,3-d]pyrimidin-4-one (o.4 g, 1 .5 mM) and Ph°sP h ° ro ^ 
oxychSe (3 mo was heated at 95-C for three hours. The mixture was cooled and the Phosphorous ^oxychlor de 
Amoved by distillation under reduced pressure. The last traces were removed by azeatropmg wrth toluene (2 x 100 
mTThe residue L dissolved in ethanol (5 ml) and 33% methylamine in ethanol (45 ml) was then added dropw.se 
wl cooling. The mixture was then stored at ambient temperature for 1 .5 hours and he solv f"^ 
evaporation. The residue was partitioned between saturated sodium carbonate soMion ^ 
organic layer was separated and the aqueous re-extracted with further methylene chlor.de (x 2)Jhe 
extracls were treated with decolourising charcoal and dried over anhydrous magnesium sulphat^Afte filtration and 
removal of the solvent by evaporation the residual solid was triturated with boiling n-hexane 3 x 100 "I). sojent 
TsTapo ated to give a solid' which was recrystallised from n-hexane. There was thus obta, ned ^««"™^ 
rmeth y nmino-7-phenyl-3H.7H-pyrro.o-[2,3-dl P yrimidine (174 mg, 41£% yie Id) as a -^^^c'oc f 2 05 2 1 
microanalysis, found: C, 72.8; H. 7.0; N. 20.2%; C, 7 H X H 4 requires C, 72.8; H, 7.19. N, 20.0 /<>. NMR. CDCI 3 . 2.05 Z.l 
2.3-2.4(6H. d, 2 x CH 3 - P yrrole). 3.5(3H. s, N^H 3 ), 7.2-7.55(5H, complex, aromat.c). 

The starting material was prepared as follows:- ^ = n mM wN <s fiirais at al Svn- 

A mixture of 2,5,6-trimeth y l-7-phenyl-3H.7H-pyrrolo-[2,3-d]pynmidin-4-one (1 .46 g. 5 8 mM) (N S Girgis et al Syn 
theste 1985 P10 - 04) A mixture of potassium hydroxide flake (327 mg, 5.8 mM) and methyl iod.de (0.54 ml, 87 
tl > Ihfn'ni Z mn wa Cheated under refluxfor 1 5 hours. A mixture of methyl iodide (0.5ml) and potassium hydrox.de 

andthefeSsot suspended in water. The solid was collected by filtration and washed w,thwa^ 
"ameth y ,-7-pheny.-3H,7H-pyrrolo- t 2,3K J ]pyrimidin-4-one(1.21 g 78.5% y,,d --^^^. ^ ^7 8 
NMR: DMSO-de 2.0-2. 1(3H. s. CH 3 ), 2.3(3H, s. pyrrole CH3). 2.4{3H. s, pyrrole- CH 3 ). 3.4-3.5(3H, s. N-CH 3 ), 7.3 7.6 
so (5H, complex, aromatic). 

Examples 4-7 

The orocedure described in Example 3 was repeated using 2.3,5.6-tetramethyl-7-phenyl-3H,7H-pyrrolo-[2,3.-d] 

ss py „^ 

compounds of formula I (R2=fl 3 =R 5 =R 4 = methyl). 
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Example 


R 1 


Recryst solvent 


M.Pt(°C) 


Yield (%) 


4 

5 
6 
7 


H 

n-propyl 

ethyl 

n-hexyl 


Hexane 
Hexane 
Hexane 
Hexane 


207-209 
106-109 
135-137 
124-125 


9fi ft 

26.6 
33.3 
45.8 
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Example 8 

din-4-one (in place of 2.M.6-tetramethyl^ 3-dlpyrimidine -[2,3-d]pyri- 

-thylamine^The^ 

CM and aromaiic proton), 7.4-7.6(4H. c ^P lex ^^ r ° ma ^ C i:S a T DV l S e ^ X d |ation with methyl iodide of 5.6-dimethyl- 

<3H, s, N-CH 3 ), 7.25-7.6(5^ complex, aromatic), 7.7-7.8(1 H, s, C-H). 
Example 9 



(a) 


Tablet 


mg/tablet 




Compound X 
Lactose Ph. Eur 
CroscarmeUose sodium 
Maize starch 

Polyvinylpyrrolidone (5% wA/ paste) 
Magnesium stearate 


50 

223.75 
6.0 
15.0 
2.25 
3.0 


(b) 


Capsule 


mg/capsule 




Compound X 
Lactose Ph. Eur 
Magnesium stearate 


10 
488.5 
1.5 



.CornpoundX-standsforatypica^^ 

in the preceding Example herein. nrnrB(jljrBS wa n known in the pharmaceutical art The 

The above formulations may be obta.ned by corwantiond P^!^^ eg ^Jn characteristics or im- 
tabiets may be coated by conventionai means.. ^^^^S^SS^^ applied to the tablets to 

^de^^^ 

tract. 



ss 
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' ^ SCHEME A I 



so 



55 



25 



A 

30 R 




I 



v>»v 




(oV* V^y" Reagent^ conditions 

iAJA (i) NaOHe, methanol, heat 

h (ii) P0C1, (excess), reflux 
I 



(ii) Poci 3 

(iii) aniline (appropriately 
■ substituted) 

I v *> ( iv) BZ NB, heat 

R 1 

V_ a (v) IK BH-.TiF complex in THF 

/rS-*TY J (vi) senium formate, 1« M'C. 

vri/ Yo^ ' ethano1, reflux 



Of ^p. etnanoi., — 

>s > (vii ) 30X Pd/C diphenyl ether, reflux 



11 



EP 0 462 604 B1 



5 



10 



15 



20 



25 



30 



35 



40 



45 




SCHEME B 




Reagents and conditions 

(i) NaOHE, methanol, heat 

(ii) P0C1 3 (excess), reflux 

(iii) aniline (approximately 
substituted) 

(iv) heat 

(v) IH BH^.THF complex, THF 

(vi) 2NHC1, ethanol, reflux 

(vii) KOB, ethanol, R 2 I 
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CHEMICAL FORMULAE 
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CHEMICAL FORMULAE CONT'D 
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or a ~t*Kio QAlt thereof, wherein: 

pharmaceutically-accepiable salt tnere 

# and R5are H**^ 9 ?^* benzene moieties may cjWjJJ^ ( ^ C)alke nyl, (1-4C)alkoxy cy- 

/o\ni R 3 R 4 and B 5 are methyl, and R 2 is ®^ . r5 re methyl; o 6-dimethylpheriyl. 

4-ethylphenyi, o 
maceutically acceptable salts. 

butyl; .. honv . or benzene moieties may optionally 

methylamino, ethylam.no. d,m f ^vlenedioxy, isopropylidenedtoxy. 
3. i.^m****™**'*"'****' 



15 



EP 0 482 804 B1 
aK yl, o, hen* * is H«W * - * 

wherein Ihe phenyl ring at position 7 «"> *"» (MoJlloA (3 Walkenyl,<V4C)all«»y. sy- 

A compound as MM In claim 1 o, 2 

halogeno, (1-4C)alkyl, and (l-4C)alkoxy. 



A compound of formula I 



or a pharmaceutically-acceptable salt thereof, wherein: 
Ri is hydrogen. (1 -BC)alkyl or phenyl(1 -4C)alkyl; 
Si^en,,^.^^^ 
S*.,independen.»s^ 

7 and/or one or more of sa.d phenyl or benzen « ™£ f^c^y,, (3-6C)alkenyl, (1-4C)alkoxy. cy- 

(1 -4C)alky isulphinyl. (1 -4C)alkylsulphonyl and (1 -4C)alkylenea.oxy. 
Abound as eiaime^mS^r^ 

and * ..eWntenlly selected or oenzen. moieties ma, optionally 

rrrje^rz^ rrsT—^pe^,; so*,* « ^ 

methyl, ethyl, propyl, methoxy, ethoxy or propoxy. 

A compound as claimed in claim 1 which is selected from: 

2.3-dimethyM-methy.im^ 

9 ne R.t e tramethvl-4-methylimino-7-phenyl-3H,7M-pyrroio 

2,3,5.6-tetramethyl-4.n-propyl,mino^ 

2,3,5,6.tetrameth y i-4-ethyliminc ; 7-phenyl-3H^ 

9 3 5 6-tetramethyl-4-n-hexylimino-7-phenyl-3M,7M pyrroio ihj 

or a pharmaceutically-acceptable salt thereof. 
bromTde. iodide, sulphate, nttrate and trifluoroacetate. 
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A process tor the manufacture da compound ot formula I, 



, * „,H a r«\n pi r2 r3 r4 and R 5 as well as the optimal subsituents 

that: 

a) a compound of formula II 




II 



in which Z is a suitable leaving group; or 
b) a compound of formula IV 



IV 



is a counter ion is reacted with an amine of formula B NH 2 , 

immediately following process a) or b) above by standaro aroma 
conventional group modifications; 
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acceptable salt thereof, in association with a pharrnaceutically-acceptable diluent or carri r. 
11. The use of a compound of formula I: 



* (I) 



or a pharmaceutically acceptable salt thereof, wherein: 

a'kenyl; * u ^ /i firtaikvl- and wherein the phenyl ring at position 

R4 and RS are independently selected from hydrogen and < 1 ^JanqMnd where > ? * su b Stitute d by 

with an inappropriately elevated heart rate in warm -blooded mammals. 

Patentanspruche 

1 . Verbindung mit der Formel I: 



PS 



Oder ein pharmazeutisch geeignetes Salz davon, in der: 

Ri fur Wasserstoff. (1-8C)Alkyl oder P ^^W ^ |(1 ^ )alkyl oder Phenyl steht. 

fonyl und (l-4C)-Alkylendioxy ausgewahlt sind, 
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, sind, bei denen der Phenyl-Ring in Position 7 unsubstituiert ist und 



wobei solche Verbindungen ausgenommen < 

(a^ R 1 R 3 R 4 und R 5 fOr Methyl stehen und R 2 fOr Ethyl steht, 

b RMOr Was erstotf steht, R* und R3 fOr Phenyl stehen und R* ^ f «r Methy stehen. 

ri tor Wasserstoff steht. H». R* und R* fOr Methyl ^cTt 5iS^^Z * <*" 

2,6-Dimethylphenyl, 4-Ethylphenyl, 3-Trifluonnethyl. 4-n-Butylphenyl, 2-, 3 Oder nuorp y 

4-Chtorphenyl steht, 

und deren pharmazeutisch geeigneten Salze. 

Verbindung nach Anspruch 1 , wobei: 

ri ,or Wasserstoff. Methyl. Ethyl. Propyl, Isopropy., Butyl, .sobutyl, se k .-Butyl. Pentyl. Hexyl, Benzyl. 1 -Phe- 
nylethyl, oder 2-Phenylethyl steht, cyclopropylethyl. Cyclobutylmethyl, Cyclo- 

WlOrWa.te.sWt. Molhyl, Ethyl. Propyl. Iwopyl W "SJ^mJi C^loM»t 

sek.-Butyl ausgewahlt sind, 

wahlt sind. 

unsubstituiert sind oder mit einem oder mehreren Substituenten SUDS ™ U carboxy (1-4C)Alkylamino, 

(1-4C)Alkylendioxy ausgewahlt sind. 

R3 ,0, WMOTtt «hr (1-4C)Alkyl steht W rL^^ZS^S!mdSui«l * <** «* *»™ « 8 ' 

Alkoxy ausgewahlt sind. 
5. Verbindung mit der Formel I 
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Oder ein pharmazeutisch geeignetes Salz davon, wobei: 

ri fur Wasserstoff. (1-8C)Alkyl oder Phenyl(1-4C)alkyl stent. 

Si'STS. <l*C)A,y<. PHony. (1 -4C)a,,, (3-eC)-Cyc,oa, k y.. (S-SOCyCoa.Ky.d-.Oa.M. -ny. 

unter Wassersto« und 0-6O-A.M ausgewahlt sind, und 

wobeiderPheny,R^^^ 

unsubstituiert sind oder mil einem oder mehreren S"bs«»^ Trif , uorrne thyl, Nitro Carboxy. (1-4C)Alky- 

(1-4C)Alkylendioxy ausgewahlt sind. 

Methoxy, Ethoxy oder Propoxy ausgewahlt sind. 
. verbindung nach Anspruch 1 . die unter folgenden ausgewahlt ist: 

2 ,3.Dlmethyl-4-methy.imlno-7- P heny.-3H,7^ 

2l3> 5,6-Tetrame,hy|.4- m ethyUm,no-7^ 
2 1 3,5,6-Tetrameth y i-4^m l no-7-phenyl-3H.7Hpyrrolo^ 

^.S.S-TetramethyM-n-propyl.m.no-T*^ 

, „ 6 -Tetramethvl-4-n-hexylimino-7-phenyl-3H,7H-pyrroio 

oder einem pharmazeutisch geeigneten Salz davon. 

Sulfaten-, Nitraten- und Trifluoracetaten ausgewahlten Salzes vomeg 
9. Verlahren zur Herstellung einer Verbindung mit der Formel I: 




, ^ . «*.ibi R2 R 3 R4undR s sowiediewahllreienSubsti- 

^r^~ 9 i«r^^ Bedeulungen 

haben, daB dadurch gekennzeichnet ist, da(3: 
a) eine Verbindung mit dsr Formel II 
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10 



is 



ft 

fc 5 



II 



in welcher der Phenyl-Ring in Position 7 geeignet substituiert ist, mit einem Alkylierungsmittel mit der Formel 
R 2 Z, in der Z fur eine geeignete Austrittsgruppe steht, umgesetzt wird, Oder 

b) eine Verbindung mit der Forme! IV 



20 



25 




IV 



in welcher der Phenyl-Ring in Position 7 geeignet substituiert ist und XfGr eine geeignete Austrittsgruppe steht 
und W ein Gegenion ist, mit einem Amin mit der Formel R 1 ^ umgesetzt wird. 

c) wobei die wahlfreien Substituenten. die fur die Verbindungen mit der Formel I definiert sind, vor oder un- 
mittelbar nach den obigen Verfahren a) oder b) durch aromatische Standardsubstitutionsreaktionen eingefuhrt 
oder durch herkdmmliche Gruppenmodifikationen erzeugt werden konnen, 

wenn die Verbindung mit der Formel I als Base emalten wird und ein Salz erforderlich ist, die Verbindung mit der 
Formel I mit einer Saure, die ein pharmazeutisch geeignetes Anion liefert, umgesetzt wird, und wenn die Verbin- 
dung mit der Formel I als Salz erhalten wird und eine Base erforderlich ist, das Salz mit einer Base umgesetzt wird. 

10. Pharmazeutische Zusammensetzung, die eine Verbindung nach Anspruch 1 oder 5. oder ein pharmazeutisch 
40 geeignetes Salz davon, in Verbindung mit einem pharmazeutisch geeigneten Streckmittel oder Tragermittel ent- 

halt. 



30 



35 



11. Verwendung einer Verbindung mit der Formel I: 



45 



SO 



(I) 



55 



oder eines pharmazeutisch geeigneten Salzes davon, in den 
Ri fur Wasserstoff, (1-8C)Alkyl oder Phenyl(1-4C)alkyl steht. 
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R2 fur (1-6C)Aikyi, Phenyl(1-4C)alkyl, (3-6C)Cycloalkyl, (3-6C)Cycloalkyl(1-4C)alkyl Oder Phenyl steht, 

R 3 fur Wasserstoff, (1-6C)Alkyl, Pheny!(l-4C)alkyl, (3-6C)-Cycloalkyl, (3-6C)Cycloalkyl(l-4C)alkyl. Phenyl 

oder (3-6C)-Aikenyl steht, 

R 4 und R 5 unabhangig voneinander unter Wasserstoff und (1 -6C)-Alkyl ausgewahlt sind, und wobei der Ph - 
nyl-Ring in Position 7 und/oder einer Oder mehrere der Phenyl- oder Benzol-Reste gegebenenfalls unsubsti- 
tutiert sind oder mit einem oder mehreren Substituenten substituiert sein konnen, die unabhangig voneinander 
unter Halogen, (1-4C)Alkyl, (3-6C)Atkenyl, (1-4C)Alkoxy, Cyano, Trifluormethyl, Nitro, Carboxy, (1-4C)Alky- 
lamino, Dialkylamino mit bis zu sechs Kohlenstoffatomen, (1-4C)Alkylthio, (1-4C)Alkylsulfinyl, (1-4C)Alkylsul- 
fonyl und (1-4C)-Alkylendioxy ausgewahlt sind, 

wobei die Verbindung ausgenommen ist, in der R 1 , R 3 , R 4 und R 5 jeweils fur Methyl stehen. der Phenyl-Ring in 
Position 7 unsubstitutiert ist und R 2 fur Ethyl steht, und deren pharmazeutisch geeignetes Salz, zur Herstellung 
eines Arzneimittels zur Behandlung kardiovaskularer Storungen, die mit einer unangemessen erhohten Herzrate 
bei Warmblutern verbunden sind. 



Revendjcatlons 

1 . Compose de formule I 



ou un de ses sels pharmaceutiquement acceptables, formule dans laquelle : 

R 1 represente I'hydrogene, un groupe alkyle en k C 8 ou ph6nyl-(alkyle en k C 4 ) ; 

R2 represente un groupe alkyle en C, k C 6 , phenyl -(alkyle en C 1 a. C 4 ), cycloalkyle en C 3 k C 6 , (cycloalkyle 

en C 3 k C 6 )-(alkyle en C 1 k C 4 ) ou phenyle ; 

R3 represente I'hydrogene, un groupe alkyle en Cj k C 6 . ph6nyl-(alkyle en C n k C 4 ), cycloalkyle en C 3 k C 6 , 
(cycloalkyle en C 3 k C 6 )-(alkyle en C, k C 4 ), phenyle ou alcenyle en C 3 k C 6 ; 
R 4 et R 5 sont choisis, independamment, entre I'hydrogene et un groupe alkyle en C, k C 6 ; 
et dans laquelle le noyau phenyle en position 7 et/ou un ou plusieurs des groupements ph6nyle ou benzeniques 
peuvent etre facultativement non substitues ou substitues avec un ou plusieurs substituants choisis, indepen- 
damment, entre des substituants halogeno, alkyle en C, k C 4 , alcenyle en C 3 k C 6 , alkoxy en C, k C 4 , cyano, 
trifluoromethyle, nitro. carboxy, alkyiamino en k C 4 , dialkylamino ayant jusqu'a. six atomes de carbone, 
alkylthio en C, k C 4; alkylsulfinyle en C, k C 4 , alkylsulfonyle en C, k C 4 et alkylenedioxy en C, k C 4 ; 
k I'exclusion des composes dans lesquels le noyau ph6nyle en position 7 est non substitu6 et 

(a) R\ R 3 , R 4 et R 5 representent des groupes methyle et R 2 represente un groupe ethyle ; 

(b) R 1 represente I'hydrogene, R 2 et R 3 representent des groupes phenyle et R 4 et R 5 representent des grou- 
pes methyle ; 

(c) R 1 represente I'hydrogene, R 3 R 4 et R 5 representent des groupes methyle et R 2 represente un groupe 
phdnyle, 3- ou 4-methylphenyle, 2,6-dimethylphenyle, 4-ethylphenyle t 3-trifluoromethyle, 4-n-butylphenyle, 
2-, 3- ou 4-fluorophenyle ou 2- ou 4-chlorophenyle ; 

et leurs sels pharmaceutiquement acceptables. 

2. Compose suivant la revendication 1 , dans lequel : 



Ri represente I'hydrogene, un groupe methyle, ethyle, propyle, isopropyle, butyle. isobutyle. sec-butyle, pen- 
tyle. hexyle, benzyle, 1 -ph6ny!6thyle ou 2-phenyl6thyle ; 




I 
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R2 represents un groups msthyls, ethyle. propyls, isopropyle. butyls, .sobutyle, ss J 
cvclobutylmsthyle cyclobutylethyle. cyclopentylmethyle, cyclopentylethyle. cyclohexylmdthyle. cyclohexyle. 
£ TbeS ^ !-ph6ny.sth yl s. 2-ph6nyl«hyls. cyc.opropy.s, cyclobutyls, cyc.opsnty.e. cyclohexyle ou 

RWeiente 1'hydrogens, un groups methyle, ethyls, propyls, isopropyls. butyls, isobutyls, secbutyle, ben- 
»teTSSJZT2^yl*thyle. cyclopropyls. cyclobutyls, cyc.openty.s, cyclohsxyle, cyek^lm«hy. 

TcyCpS 

memvle cvctohsxylethvle, allyle. but-2-enyls, but-3-enyle, 2-methyl-2-propenyl . pentsnyls ou phsnyls . 
et RS sont S «*• des 9 roupe8 md,hyle " 6,hy ' 9 ' Pr ° Pyle ' ,S ° Pr ° Py " 

etTnsfc^ 

dammsnt entrs des substituants fluoro, chloro, bromo. methyle, ethyle. propyls, allyle ^^^t' 
memoxy ethoxy. propoxy, cyano, trifluoromethyle, nitro, carboxy, methylamino. Athytam.no ; d'm^thylam.no, 
^SSS^^^*^ methylsulfinyle, sthylsulfinyls, msthylsulfonyls, ethylsulfonyls, msthyle- 
nsdioxy, isopropylidsnsdioxy. 

Comoose suivant la revsndication 1, dans lequsl : FV represente un groups alkyle en C, a C, ° u 
wZTuZToup* alkyle sn c, a C 6 . (cycloalkyls sn C 3 a C 6 )-(alky.s sn C, a C 4 ) ou benzyle ; R3 represents 
un arouDs aZKn C t , C 6 : R< st RS son choisis. indspsndammsnt, sntrs I'hydrogsns st un groups alky s sn 

C, a C 4 , alkylsulfonyls sn C, a C 4 et alkylsnsdioxy en C, a C 4 . 

Compose suivant la rsvsndication 1 ou 2, dans lequel : Ri represents I'hydrogene ou un gropaljleen 
c R° reoresente un groups alkyls sn C, a C 4 ; R 3 represente I'hydrogene ou un groupe alkyle en C, * 4 ' "* 
et% sonuhotei indlpsndammsnt, sntrs I'hydrogsns st un groupe alkyle en c, * C 4 ; et 
P hsUesnposition7peu,^^ 

indepsndammsnt. sntrs dss substituants halogeno, alkyls en a C 4 et alkoxy en C, a C 4 . 
Composs ds formuls I 




ou un de sss sels pharmaceutiquement accsptablss, formule dans laquells : 

Ri reprisente I'hydrogene, un groupe alkyle en a C 8 ou phenyl-(alkyle en a C 4 ) ; 

(cycloalkyls sn C 3 a C 6 )-(alkyle en C, a C 4 ), phsnyls ou alcsnyls sn C 3 i i C, . 

R 4 et RS sont choisis. indspsndammsnt. entre I'hydrogsns st un groupe alkyls en C, » i C 6 
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Un*£££T£ lacuKaLment non substitute ou substitues avec un ou P^^^ 6 ^ 
fndTpendammen,, entre des substituants fluoro, chloro, bromo, methyls, ethyls, propyls, methoxy. ethoxy st pro 

poxy. 

7. Compose suivant la revsndication 1 . qui sst choisl entrs les composes suivants : 

2 3.dimsthyi-4-methylimino.7-phsnyl-3H.7H-pyrrolo[2.3-d]pyrimidine; 

23 5 6-tstramethyl-4-msthylimino-7-phsnyl-3H,7H-pyrrolo[2.3-d]pyr.midine; 

2'3'5'6-tstrarr.ethyl-4-imino-7-phenyl-3H.7H-pyrrolo[2.3-d]pyrimidins; 

2 , 3V6-tetram6thyl-4-n-propylimino-7-ph6nyl-3H.7H-pyrrolo[2.3-d]pyrimid.ne; 

2'3'5 , 6-t6tramethyl-4-6thylimino-7-phsnyl-3H,7H-pyrrolo[2,3-d]pynm l dins; 

2 , 3'5'6-t6tramethyl-4-n-hsxylimino-7.phenyl-3H.7H-pyrrolo[2,3-d]pynmid.ne; 

3;5!6-trimethyl-4-imino-7-phenyl-3H,7H-pyrrolo-t2,3-d]pyrimidins; 

ou un de sss sels pharmacsutiquement accsptables. 

8. Compose suivant I'une quelconque des revindications precedentes. qui est sous forme d'un sel choisi entre chlo- 

rure, bromure, iodure, sulfate, nitrate et trifluoracetate. 

9. ProcSde pour la production d'un compose" de lormule I, 




tionnees dans I'une quelconque des revendications precedentes, qui est caractense en ce que . 



a) un compose de formula II 




II 



dans laquelle le noyau phenyls en position 7 est substitue convenab.ement, est un agent 

d al^Sion de formula R*Z dans laquelle Z represente un groupe partant convenable , ou 

b) un compose de formule IV 
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IV 



dans laquel.e le noyau phenyls en position 7 est substitus convenablement, X represents un^ JlT'i NH 
convenable et W represents un ion complementers, est amens a rsagir avsc uns am.ns de ^J™£ 
les substituants facultatifs dsfinis pour les composes de formule I pouvant etre introduito avant ou ,mm6d.a- 
lement a^ la mise en oeuvrs du procede a) ou b) ci-dessus par des reactions c.ass,ques de substrtufon 

aromatique ou bien peuvent etre sngsndrss par des modifications de groups classiquss ; 

pul to squs le comport de lormuls I est obtenu sous forme d'uns bass st un ss. ss twju* ^ oomportd. 
formule I est amene a reagir avec un acids qui donns un anion pharmaceutiquement " ^ 

le compose de formule I est obtenu sous forme d'un sel et uns bass est requ.se, le sel est amens a reag,r 
avec une base. 

10. Composition pharmaceu.iqus comprenant un compose suivant la revindication 1 0 ^^2leZn" so- 
ses sels pharmaceutiquement acceptables. en association avec un d.luant ou support pharmaceut.quement ac 

ceptable. 

11. Utilisation d'un compose de formule I : 




(I) 



ou 



d'un de ses sels pharmaceutiquement acceptables. formule dans laquelle : 

Ri represente I'hydrogene, un groups alkyle en a C 8 ou phenyl-(alkyle en h C 4 ] r MaMe 
R2 represente un groups alkyle en C, a C 6 . phenyl-(alkyle en C, a C 4 ). cycloalkyle en C 3 a C 6 . (cycloalkyle 

R3 -CupeXe en c, * C, ph 6 ny,(a,ky,e en C n , C 4 ). cycloaikyle en C 3 a C 6 , 

(cycloalkyle en C 3 a C 6 )-(alkyle en C, a C 4 ). phenyls ou alcenyle en C 3 i . C, • 
Ft* et RS sent choisis, independamment, entre I'hydrogsne et un groupe alkyle en C, a C 6 . 
eTdans laaueltele noyau phsnyls sn position 7 st/ou un ou plusieurs desdits groupements phsnyls ou ben- 
ni^ 

nde q penda P mment, entre des subsWuants halogeno. alkyle . en C ^^^^^S^^ 
C 4 . cyano, trifluoromethyle, nitro, carboxy. alkylamino sn a C 4 , dialkylam.no ayant ^squ J •™ < ™r l ; 

taTss asicis^ uns frequence cardiaqua excessfcemsnt slsvse chez des mamm-fsrss a sang chaud. 
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